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(D 3 —:¥mmm(DMmm^i mmmm. mi em. 9-^. 1998 24 

i?'- Ki: UT^^-f-S^m. E L I S A^t^4^ Loo E L I S A 
il^^H.t-/<fc!9oofeS„ 

LT«:. 3— ^^iXSiSJLTJ^'T — :7a. n ^-y ( I F N y ) E L I S 
•So =SfeoT. -|±#6^ie:i:i3— %EL I S A&Ij:J:S#^^#:(D 
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— I FNy EL I sA&ii. 3 '-^mi^M-t?>mikm^mjt-^^mm 

U-C. IFJ^y(Dm±A^^:^\fh^-V^tii'i-^:^mX-h^ (Billman- 
Jacobe H, Carrigan M, Cockram F, Corner LA, Gill IJ, Hill JF, 
Jessep T, Milner AR, Wood PR, 1992. A comparison of the interferon 
gamma ^assay with the absorbed ELISA for the diagnosis of Johne' s 
disease in cattle. Aust Vet J. 69:25-28#flg) » h:^-^>'(0—M 

Stabel JR, 1996. Production of gamma-^interferon by peripheral 
blood mononuclear cells: an .important diagnostic- tool .for : 
detection of subclinical paratuberculosis. J Vet Diagn Invest. ~ 
8:345-350#fiS) , ^j^&:$Sl 9 9 O^fttC^^U^^o 

mti.x(DmM^ii%m^fix\i^^o . •- 

3f ^ t X^tc^Wr^ (Kreeger JM, Snider TG 3rd. , 1992. Measurement of 
lymphoblast proliferative capacity of stimulated blood mononuclear 
cells from cattle with chronic paratubenculosis. Am J Vet Res. 53 
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jfeSo m^. ^mmm^i^m^^mmmmm\^m'^xi^mm±mibxmmt 

m^6^mvxmmi-^m^m:^mf)mtfihfh^„ 

<^)^0^feoX. glc^^^=in=— ?^j^tj:f*7~l l3lt)M-rs^3l^W 
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7&^, 3-^B<^DNAt;i-^^tv^#m6^3f ASaa^J I s 9 0 cr^. 7^ 

^ ^-^'^ — i^y T^i^ 3 >' (Polymerase chain reaction: PCR)(3:<J:t)# 

r.<Dfca6. m^m^. ^A^m^. ^mmn<D±m7!)^^. a— ^^^^g^-t- 
^m^mmmm<Dmmmm(o^m'hnmti:B-:^m(D^mmmt^mc.fix\,^ 

Collins MT> Mycobacterium paratuberculosis: a potential food-borne 
pathogen? J Dairy Sci 80:3445-8 (1997) ; Engstrand L, 
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Mycobacterium para tuberculosis and Crohn' s disease, Scand J Infect 
Dis Suppl 98:27-9, 1995:SLtJ«WM^— ^3—^^tAf^(Di^Vi—l^m<Dm 
#{^:•oV^T-^m-J ei^mS. mi 7-^ (SUflfr) . 2 0 0 1^), 

$tb^i^-r b;&-r>'<D— a-efes-r i^:^'— ci^de>'i o.(il-io) 

l^lfhvi xmW^-t^ I F N r 1 1 1> 121 1 L - 1 .0 dSjiir^f tt,-,pf^9§ 
^»(Df^i^:^i^aBiM#^Sfe-5r.i::$S^^$^TV^-5 (Jungersen C.Huda.A, 
Grell SN, Howard CJ, 2002. M- paratuberculosis specific production 
of IL-10 after whole blood stimulation is correlated with specific 
IFN-gamma production and non-stimulated IL-10 levels. 7th 
International Colloquium on Paratuberculosis '• Bilbao, Spain: 11th 
- 14th June 2002.) o ' 
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I L-1 Ofis #<<D1^-^ h:fy4i^(om^^1fiiMir^i^m^-h<:>:itti— 

I L - 1 0 (D^mm^^A^^i^nu-r^ t . mmwi'^(Dm^n i f n 7 <p 

sSsLmz.1ffi^iy^—x2 4^i^ lo (lL-10) ^^a; 3— ^B^I^^^ipU 
lt:^:S2|Bmo:$:|^0J{:i. Jk|^4'<^ I FN-y^i^fi^ I FN-y EL I SA 
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^^l^^^u^^l^l 0 (IL-IO) mi^tiTLmM^M^^Mx^x^mx^. 
^mWi<D]k.m^(D^i^^—':^^^:yy (IFNy) m^*^Sa^i~S w ^ 

mim^. B-:^^(Dmmm.^ mm7b>h^miE.-v) . 

^3 mn< Hg^l ^^:*5V^X. a— ^ffi^^4^<Z) I FNym^»<^^ I L- 

:h6. '''^^ • ■ " ■ ■ ^ '■■ -.-y-- ■■ :■ v. :^ Hi- 

ll 5 lafi. Jli^3^^::feV^-C^ B—:^mm^^<Ol F N y m^iK^<om. I T^- 

i o^m^m^^i^^. mmi^tm^T-( yi^^y(D-^^:^i gG^^iou 

^ 6 SJis ttJ$5Elli^ 1 ^^*5V^-C. 3 — ^^^^-^j^CD I F N y M^MiCDU I 

L-1 o^#:|g^^#i4^. ^mmmmMm^(D^fititm\^ti^^t:^'r 
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tcik.m\z.1^^iy^—x:i4^:^io (iL-io) ijLi^tB—:^-m^m^mM 
ii-^^ ^ d^tJi-r 5 :i a: :asx# 5„ 

jfiL^i^O^IR}*. ^^-^ y ^'in^^^jkW (Venoject II, Terumo, Tokyo, 

Japan) m(o^Mc^m\^^^ ^ ti^x^ ^m^p^f*. ^^mm(Dm^mt 

-r^^tid^x^^o 
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u^i^^—n^^i^i o (iL-10) u^t3—:^-m^m^mMu-vmm 

Howardlfdb (Institute of Animal health, Compton.rUE) f^tiiOCC320^ 

m\^^^^tf>^x%^o ^t^u^(ommm\^Mvx:^:^m^mm-r^M^ 
^ I L - 1 o ^i^(DmMm^}i\ w^(D xoi^iFNy m^A^mMvti 

m\^^Wivx2 4-^7 2mmmm-r^m^k^n. mm^n-r^mmt i^x e 
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ppD) . 3-^0ffc®. 3-^mMm^m-^m<h^^m^m\^^^^t^^-x^ 
A^o^Bj&a— ^^ppD (B^—i^) ^m\^^^^ttm-^i^\f\ 

a— ^®PPD{i^ ^<i:^it^ Manual of Standards for Diagnostic 
Protocols (Office International des Epizooties (OIE) . 2000. . 
Manual of standards for diagnostic tests and vaccines. 
Paratuberculosis (Johne' s disease), http : //www. oie. 

int/eng/normes/mmanual/A 00043. htm. ) \Zi^1^(D:;^l^iZ.^'oXMW:'i~ ^ . 

3—^0, (Mx.fi. KAG- 1) .Middlebropk 7H9^#:J0:^^; 

n7^UMVtc-h<D^^. 3—:^mPP'Dtl.Xm^^^o * - 

H—s^-m^MRXJ^B—^'.-mMm^Wi'^^it^lW^it. Joram J.vBuzal, ~; - 
Yasuyuki Mori, Abusaleh M. Bari, Hirokazu Hikono, Aodon-geril, / - 
Sachiyo Hirayama, Yujing Shu and Eiichi Momotani (2003) . 
Mycobacterium avium subsp. paratuberculosis Infection Causes 
Suppression of RANTES, MCP-1 and TNF-a Expression in Peripheral 
Blood of Experimentally Infected Cattle. (Infection and Immunity 

1 1 



wo 2005/029079 PCT/JP2003/0 11845 

in press) (C|B^<o;^&{2:^eoTPMi-S ^t:A^-V^ -5o 

fiP*>^ 3^^^^BJ*N (Mycobacterium avium subsp. 

paratuberculosis^ ATCC 10698t5|c) ^Middlebrook OACD Enrichment 
^ =iy<i^'^l^^mM\^ftiiiddlehrook 7H9 broth (Difco Laboratories, 

USA) -e37t:. 15 0r^^«ufcm> m'ij'i^x\)m^Mi^. V ^^mmmm\^ 
T?5fe#-^, 0. 0 1% i^een so^mmvt^v i^mmmm^^mi.. 

{C Atb. Mini-Bead beater (Biospec%t) V\ Im^MWa ("^^ 5 O 0 

om) 'r^^tKi:\)mW h^. ^lii^AX:^ i 4;-o 

0 0 (xg) KXm.'hVX^ ±m^U^\^. 0. 4 5 nm.(D-y^/V^y-.:^m 

\^xmmvtLh<o^m\f^^^t7!)^x^^. 

1. 0 M g/mK #|J:^*U< «0. 3~0. 7 iz g/m 1 ir-T^o 

^m$tbfcJfiL?Sl2:m'l':.^i5'— n-f '^i^l 0 (IL-10) ^ 

UX«. -^ci^-^-U v^:;^ M^TT'h'v^v'Vi: 1 0%FCS^^AnU 
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yc:RPMI1640 I^M. ^/V^y =iMEMi^j* (Dulbecco' s Modified Eagle's 
Medium) . y^^F 1 (Ham's Nutrient Mixture F12) . ^T^r^^/l'MEM 

^^Minimum Essential Medium (EMEM) ^(DWi^MiSkm^^^M<D^:d^h 

^^l^t 1 0%FCS^^JOLfviRPMI 1 6 4 0mMlbm^\^\'\ 
y >^t:^ h UzfV-^^ i^^^h 1 0%FC S^^JOUfcRPM I 16 4 Oi#^ 

I F N y m^*mm^m-r^ ^t-h „ 

^>-$' — -:7aLUl^y (IFNy) m±M:^M^-t^o . . - 

I F N y ^femaoDSll^im. I F N y E L I S a. . :t7— F-^t^^i^^-T.^^' 

J:5l-> I FNy EL I SAlcJ::5ifc:as^?^UV^„ 

I FN-y EL I S A{i. mmftm<^nm^!^^^±i^. ^itjj^fbLfc^^ 
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W^WiW ^ x/(Dm^<D I F N 7 E L I S A^^JII©— B^il^^if -5 h . 

*-r. ^^^^l¥l^ y-C^^T^ l^i^ (MMih) lxfc96wellOEL I S 
AZfU—Y^mn-t^oW'fb. 1) 7"-f V:5^-rS:/t«?)©^lj7^/i FN-y 
(m*D*) ^L^J^i/I FNr <D;^7'fffiicJ::5©-e. ^T. O. IM m. 
^/^-'^T — pH9. 6-e*t#:i M g/ml SrS^l2:^^i^@^t-J;«?lt^ ( 

^;!jn») Sr^^-rSo 2) ^^b:rcjg^ (^An*(^) *t!>^>' i FN y 

• 0 2 % — 2 0 ;ijq p B s -e 2 iHi?5fc#-t- ^ o 

3^V^■r. _hfa©J; 5 {e:UT^^Ufc^(DjfiL^l 0 0 m 1 E L I S A':f 

%Twe e n 2 OiPP B S -et^?#-t-S„ iSfclJl. 1/5 O^fiUfc l O O /x 1 

bfc^. 0. 02%Tween20;!jPPBS -l?.?5fc^-f-.5o HtC, 1 O O ju 1 
(DlSfe^Wt^;^ (tetramethylbenzidine:}oJ;TJ«3gife>fb7k^7K'^tf) 

- h y -^iT*- (3 tr-^3^MT p 1:2 0^) \z.icm?m^ i.mm^^^fif:. 

^^<D I FN y ^i^O;{7 — >^d^by :7 h !j7 3iT a ':^MT P - S F 5-^ 

Deitadoftf^ ^) tJiO; 9 . •^iy-:fjv^(D I F N 7 ^g^iSr^^-rSo 

(BioX S. P. R. L. , Marche-en-Famerine, Belgium) ^(O^-y V t ^ 
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fc]k.m^i7i^>'^ — ^-^^^^10 (IL-IO) mi^t^—^-WI^J^^'kmM 
:iti)^h. IFNyELI S A&4^^(Z)^^<^^SVN:fe^^6tj^fflfe^)^J^T5T 

^I^Jk^lfeF^O I FNy <7)mRNA^. RT - P C Rfe^^ y T/WiJ^-Y AR T - 
■h'^mxi^^i)^. I FNyEL I S A&^0:fe^^Kii^ffifele:ifc-<-CRNA 
^^tTb^h. 0^i^i^m^^m.-r^t. ifnyELI SA^m(D:^^^m 

^$ti.:fei^jk^i-^'i'>'i?' — n^df^:/! 0 (lL-10) ^^ir^^m^ir. 
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3^^|g^^^i: bT. :^^ l3irBTglw2 0. 7 X 1 0 «C.FU(0 3— ;^ 
>^#) 5^SrfflV^fc„ C:tLe><04^J* I FNv E L I S A-C»*^ti^Mi-5}$s, 
R le: J; 5 % l^ttT?^ o :rcio 

^■^ y Viq^^^jkl^ (Venoject 11, Terumo, Tokyo, Japan) KX^Wi'^V 

(2) Mmsk(D^m 

Mcmnsk{z.iffi I L - 1 0 1 3 — p p D vxi^m-r 

*-f. 3— J^0PPD?r TManual of Standards for 
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Diagnostic Protocols (Office International des Epizooties (OIE). 
2000. Manual of standards for diagnostic tests and vaccines. 
Paratuberculosis (Johne' s disease). 

http : //ww. oie. int/eng/normes/iiimanual/A_00043. htm) \^f^^ 

m o A c D =t 1^7^ u^y^>^ ^-^^ ^\f^^m-vmM'^m^-r^tni> 

Middlebrook immi^mm^-^-f =iy<i^^-^:t 2 n gX 1 ^;{jn Ufc t> CDlC, 
^B:©^t^{2:Middlebrook 7H9?^#:i^:NS{C^;!lPi--5Middlebrook OADC . 

^fifcm 9 m^M 4 o v % k y n —jumi^yk^t^ i ^ k. 

Skm (FCS) Sr^iPbfcRPMI 1 6 4 OJtflfilZlT^ 1 O-ftl^ll&JRbT. 
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teix ^ii L- 1 o^#:^i/i o 0 i^m^mioom. 1/400 

f^^^4 0 0^) . 1/1, 6 00 i^^m^ieOOm) . 1/6, 4 0 

0 im^i^me, 4 0 ofg^) . 1/2 5, 6 0 0 i^^mmzs, 6 0 O-ft 

) . 1/102, 400 (#i^^*1 0 2, 4 0 0^) ;SlTJ«1/4 0 9, 6 

0 0 (#3g^^^4 0 9, 6 0 Ofg^) <DV^-rH^^^:/^^ J; 5iC^;tjpUX^ 3 7 

L-1 0$L#:c^f^fc>«? IJI. T-f yiJ^^T'O^al-rSiE^^'J^;;^ I g G 5 0 /z 
g /m 1 l^^o^f^^* ^ S J; 5 U;rc„ 

L— 1 0^ft:^t^ C. J. Howard^ dr. (Institute of Animal health, 
Compton, UK) #aiOC C 3 2 O Sr^mUfCi . . ■ . 

it^J^Tm. ZfU—h^l, SOOrpm (4 0 0 G) -t?55^K5t*i>U. 

(3) iFNvm^ioaa^ 

'^f^;«f >r V 7 a^-ELISA^s/h (BioX S. P. R. L. , Marche-en- 
Famenne, Belgium) ^^V^■r. ^ y V<D&mWm^\Z.^^-C^1^m±^^(D 

fet I L - 1 0 ^^*!:^^*P UTJ^^ bfc^-a- 1 I g G ^Wm UXJ^« Ufc:^-^- 

1 0^#:^^^fe#i4^, mim.W-^Wiy:^T^ yd'-<-:f<0'^p:^l gGtr^^rau 
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Kisi-f^^^mhM-m uiTco 3 —:^mmm^(o i f n y m±A(d^ i l - 1 

fip*). L-i o ^mMvtim^. m2mi>^hiX2 5, e o o ( 
injasigfed^-cfct). *fc. 1/400 — 1/1 00 (^f5fg^^4 0 0-^1 o 

0^) ^^:*5V^T. I FNy t^:5a<5v^fCo 

Tfi. ^^4^5ffic^v^-r^^{^:*5V^T^>. m^^o^^in^SfJ: J; S I FN 7 

Ii2^d>bege>y6>j&j: 9 (-.^i L- 1 ow:i$^^mMvit.m'^(D i fnv 

A) tJiJ; t)tt:t5[«?^I>fc3^mv ^#:<^#3Rf&^l 0 om>h l 6 0 0^*-C 

^Wc^^i^^^mmm (p < o . 0 0 1 ) jas^^tbfco .. ■ v i. 

v^-rtule:*3V^T^. ^^<^^;!jD^^l;i<fc-5 i FNyjSf^ico^'fhfiSl^^ti/ 

||3|lI:a^?>PJ^^^/^eJ: 5 ^ti l- 1 0^#:^«PUfc^'a-^^oV^T. 
3 '-^@^^4^<^ I F N -y M±M h . #^^ltJ*>y-f[P.4^(^ I F N y h 
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(ANovA) iz.xv}ii:^M^vtim^. ui^<D%mm^i o 
■h(D(D. ijLmmm^^ y) mmz.m.±-^fh^ iL-iots:j;t). i FNym^ 

wmmnmnm^^m(D i FNya^»^^:ov^T., ^iffiW-m-nmm^^\-f^ 

¥^^IISr^m Ufco- 3— ^lg^^4i<D I FN y Jl^ftt^^ I L-r^ 1 0^#:|i 
#^^^^J«>tM4^<^-?:ttitt;^Ufc^m^< :04 0ic^-ro i-f^- 
^^tts I FNy(Dj^^»3&^ ^ipu^c^ti L-1 oimw(omMmmzJmm 
i^xm^mz.m^t^^m-^'r^^t-mmm-^^fzL {m4.m^m) » . , 
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mm) o 

mmi^m^<D I FN yM^Mttr. ^ni^m (anova) i^i^^nimm^ 
i^fc^^^ i^i^cD^wimmi o 0^:6^ e> 1.6 0 o^^x^^w^^m^x^mM 
n (p<o. 0 0 1) ib^^^tbfc. 6 4 o om^mx\tmMm:}-ip< 

0. 0 1 xh-otio 

^fc^ ^mmm^ 2 4^PBit L- 1 ouw^t VXCC3 2 0 

:^#^p^^7 2^p^{eiM*u/ci^tfcfi. mmmi tmm(o^mx. a— 
1 o^i^^mMi^xmmvtcm^t i gG^^;?]pu-cit«u:rc^<p-en-€ 

J^^^:ov^T^^i bfco a — ^M^^^® I F N -y I L-lO^^^ 

l^^ft^^PCT-Y yj?^-<:7°<^-^e7;^ I sG^mMi^fc^^t 
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/I 0 0 mn^mi 0 0^) (0*t<^^;!jp-e(i. ^^i^m^Mf>^3 o o n & y 

m 1 ^j^XLfCo 

m±mt . I g G ^mM vtim^<D i f n r m^mt ^^m^*f < an o v 

it^m^l (Con Ail^ffiV^fc:^-^) 
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3 —^mmm^(D i f n y m^M(Dpi i l - 1 o ui^mm^^ik^. 



mmmmnm^5m<D, ^FN'ym^*t-r^v^T. ^m#:^*p^ig(c*5tts5p 

3-^0^^4=0 I...FNyjg^»(D*T; I L- 10 
^M^i:m.^mmi±. V^-ftL<D^i^-e^A^bfc^ I L-1 0^^lJ:J;oXt>® 
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^^u. WeL^fifz.mskmz.^^ :y^ — x:t^^i^i 0 (iL-io) ^W-t 

FN y ) m±m^mm-r^ ^ti^^^^ ii^m^^±^&.m(Dyf^m^mPkmM 
i^±m-&.m<Dyfm\^mmf^mK:i6\f^xmmmz.mm-i-^ ^ t ib^x^. 

*L^^^^^Kji^$rt>. mmm.i^i^mt>^Tmmi^. ■d^-D-mmmi^^wf-r^ 
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at ^ CD H g 

(iL-io) ifn^tH-^mtfim^miiuLxi^mi.. mmm(Dikm^<D^ 
>^-y^u>r (iFNr) m^m^m^T^:L}i:^!^m}ir^3-^m 

(iL-i 0) tmhtmmim^max^xi^mx^^ mm^<Djm.^(D^ > 
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